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ABSTRACT:  Thli  r^rt  contain*  data  and  test  zaeults  on  tb*  develnpannt 
of  a  high  denalty  polycthgrlan*  charge  case  as  a  rsrlaeoaent  for  the  isstal 
case  vfalch  has  been  used  since  Inception  of  tbs  7’>2  Projector  Charge  Anti- 
Suhaarlns  VoKpoa.  Several  aaterlals  taid  case  designs  vhlch  uere  Investi¬ 
gated  are  discussed  relative  to  their  performance  characteristics. 

The  results  of  this  study  show  that  the  rang*  of  the  weapon  Is  Increased 
hy  approximately  15  meters  >di*n  the  high  density  polyethylene  ease  Is  used. 

In  addition,  the  ease  is  less  suseeptlhle  to  water  leakage  during  storage, 

Is  not  affected  hy  salt  water  corrosion,  and  can  he  produced  more  economloally 
than  allHaetal  eases.  Plnally,  the  hazard  to  personnel  in  the  area  of  the 
projector  mounts  has  been  aari^edly  reduced. 
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DEVELOPMENT  OF  A  PLASTICS  CHARGE  CASE  FOR  THE  7 "2  PROJECTOR  CHARGE 
ANTI-SUBMARINE  WEAPON 


This  report  contains  information  relating  to  the  development  of  a 
plastics  projector  charge  case  to  serve  as  a  replacement  for  the  metal 
case  now  "being  used  in  the  7 "2  Projector  Charge  Anti-Submarine  Weapon. 

The  work  has  "been  supported  "by  WEPTASK  RUSD  2A-OOO/212-I/POO8-I5-OO5, 
and  has  "been  carried  out  over  the  period  from  July  1958  to  June  I962. 

It  is  "believed  that  the  plastics  case  designs  and  the  fabrication 
techniques  evaluated  in  this  study  will  be  useful  in  the  design  of 
plastics  cases  and  housings  for  future  naval  applications.  Insufficient 
data  were  collected,  however,  on  the  long-term  aging  characteristics 
of  the  plastics  cartridge  case.  The  experimental  work  performed  in 
this  experiment  is  limited  in  both  scope  and  time. 


R.  B.  ODENINO 
Captain,  U3N 
Commemder 


'  ■'.<(  t-f,  -r-fC 

ALBERT  LIGHTOODY  / 
By  direction  ' 
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imoixicTios 

1.  Eie  "Hedgehog"  7''2  Anti-Subaerine  Weapon  is  a  depth  chexge  which 
Is  propelled  from  the  deck  of  a  ship  hy  a  projector  charge  of  saokeless 
powdei*.  The  weapon  is  novoited  on  a  firing  post,  as  shown  in  Figure  1,  and 
the  projector  charge,  which  is  held  in  a  contai^r  fitted  into  the  weapon 
taix  tube,  is  Ignited  lay  an  electrically  fired  primer.  The  gases  produced 
by  ignition  of  the  charge  propel  the  weapon  to  the  target  area,  which  is 
located  an  average  distance  of  261  meters  (855  feet)  fros  the  ship.  The 
case  base  separates  from  the  main  case  body  and  remains  at  the  firing 
post,  as  shown  in  Figure  2. 

2.  The  projector  charge  cartridge  case  which  has  been  in  xise  since 
Inception  of  the  weapon  is  of  two-ploce  construction.  Both  the  main  body 
of  the  case  and  the  end  cap,  ’Aich  contains  the  primer,  are  formed  of 
metal.  The  two  pieces  are  Joined  together  after  loading  with  a  compound 
coiq^sed  of  zinc  oxide  (ZnO),  litharge  (BbO),  and  glycerine.  The  metal 
case  is  shewn  in  Figure  3*  This  case  design  is  deficient  in  several 
areas.  First,  when  ejected  from  the  weapon  tail  tube,  the  edges  of  the 

end  cap  split  causing  hazardous  fragmentation.  Second,  the  bonding  material 
sometimes  deteriorates,  permittiag  water  to  get  to  the  propellant.  This 
results  in  a  marked  reduction  in  the  range  of  the  weapon.  Third,  the  field 
ranges  vary  from  round  to  round  due  to  poor  gas  sealing  between  the  case 
body  and  xhe  walls  of  the  tail  tube.  These  prcblems  made  the  existing 
case  undesirable,  and  the  development  of  a  new  case  design  was  suggested. 

3.  The  Hon-Mstallic  Materials  Division  of  the  Haval  Ordnance  labora¬ 
tory  had  conducted  a  successful  research  program  leading  to  the  development 
of  a  plastics  cartridge  case  for  the  105mai  Howitzer  (see  ref.  (a)).  Beised 
on  the  body  of  data  collected  in  this  study,  the  decision  waus  ma^  to  under¬ 
take  the  development  of  a  plastics  charge  case  for  the  7 *.'2  Anti-Submarine 
Weapon.  This  report  presents  information  and  data  relevant  to  the  design 
and  fabrication  of  an  optinum  plastics  projector  charge  case. 

PlAfltICS  EROJBCiTCR  CHAR(ffi  CSA3B  RBftUIRBMEtlTS 

4.  The  criteria  of  constriction  and  performance  for  the  plastics 
projector  charge  case  are  summarized  below: 

a.  Ttie  case  must  not  produce  hazardous  fragmentation  when  the 
weapon  is  fired. 

b.  The  case  must  be  watertijdit  over  long  periods  of  storage. 

c.  The  main  body  of  the  case  must  obturate  arvi  forr.  an  effectirs 
gas  seal  with  the  walls  of  the  weapon  tall  tube. 
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d.  Electrical  continuity  between  the  priner  and  the  weapon  tall 
tube  vail  must  be  maintained. 

e.  Uie  maxi  mum  pre8*\ire  developed  In  the  tall  tube  upon  Ignition 
of  the  propellant  muet  not  exceed  1,265  Kg/cm^  (18,000  pel)  at  50*c 
(120*F). 


f.  Olxe  cartridge  caae  must  le  eufflciently  rugged  to  vlthatand 
handling  and  aaaenbly  requlrenente. 

g.  !Ihe  plaatios  material  selected  must  be  ooiqpletely  eoopatible 
vlth  the  propellant  in  uee. 

h.  Ihe  cartridge  case  material  must  be  chemically  and  clieensionally 
stable  during  storage  and  in  operation  betveen  the  temperature  limits  of 
-18*C  (0*7)  and  50*C  (120*P). 

On  the  basis  of  the  perfomanee  requiremente  outlined  and  in  consideration 
of  the  relatively  large  quantity  of  cases  used  in  this  application,  it  was 
decided  that  an  injection  molded  thermoplastics  projector  charge  case 
would  be  most  suitable. 

EXTERmEMTAL  VORK 

5>  Projector  Charge  Case  Design.  Ihe  overall  dimensions  of  the  plastics 
charge  case  imre  predetermined,  slnM  they  had  to  be  identical  to  those  of 
the  metal  ease.  Five  case  configurations  were  designed  and  submitted  to 
performance  and  evaluation  tests.  A  metal  contact  cup  was  necessary  on 
all  cases  in  order  to  cosqplete  the  clmiit  for  the  electrically  fired 
primer.  Three  contact  019  designs  were  evaluated:  a  brass  snsp-ln  cvqp, 
a  brass  molded-in  c\9,  and  a  machined  steel  ct^.  The  steel  ciq^  was  pre¬ 
machined,  placed  in  the  mold,  and  the  main  body  of  the  case  injection 
molded  into  it.  Two  basic  ease  closure  designs  were  selected  for 
evaluation:  (a)  a  snap-close  joint  and  (b)  a  tongue-and-groove  spin- 
welded  joint,  nw  ease  designs  are  shown  in  ?lgures  4  and  5' 

6.  gpln-Veldlng.  In  order  to  eva}.uate  a  projector  charge  case 
designed  \ath  a!  ^^>ongue-and-groove  spln-velded  joint,  techniques  for  spin¬ 
welding  the  ease  sections  together  were  developed.  A  spin-welding  fixture 
(see  Fig.  6)  was  designed  and  built.  The  end  cap  was  held  stationary  in 
the  base  of  the  fixture,  while  the  main  case  body  was  gripped  by  the 
holder  and  spun  until  friction  heating  and  welding  occurred.  The  joint 
Integrity  was  tested  usjjig  the  test  jig  shown  in  Figure  The  test 
specimen  was  fitted  into  the  jig  and  internal  hydraulic  pressure  applied 
until  failure  occurred. 

7.  Hold  Design.  The  injection  mold  used  in  the  developnent  of  the 
plastics  projector  ciiarge  case  is  shown  in  Figure  8.  Since  several 
different  case  designs  were  to  be  studied,  the  mold  was  built  with 
reiaovablc  inf^rts  so  that  changes  in  charge  case  details  could  be  made 
without  rebuilding  the  entii’e  mold.  The  mold  wm  constructed  with  two 
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'.'.avltlea;  one  for  the  main  body  of  the  charge  case,  and  the  other  for 
the  end  cap.  Two  unique  features  were  built  into  the  mold:  (l)  Hydra- 
coil  springs  were  used  to  lift  the  main  body  off  the  center  core  pin  before 
removal  of  the  case  by  the  stripper  ring,  eind  (2)  a  ring  runner  was  used 
to  provide  good  flow  characteristics  around  the  core  pin. 

8.  Materials  Study.  Three  thermoplastics  molding  materials  were 
selected  for  evalmtion  in  this  study:  polypropylene,  polycarbonate, 
and  linear  polyethylene.  Prior  to  molding  the  charge  case  each  material 
was  submitted  to  propellant  compatibility  studies.  The  propellant  used 
in  this  application  was  smokeless  powder,  type  SPKl  9665.  Con^atibilities 
were  determined  by  storing  molded  tensile  bairs  and  discs  in  closed 
containers  over  a  quantity  of  propellant  at  52*C  (125®F)  and  71*C  (160*F) 
for  28-day  periods.  The  specimens  were  then  tested  for  change  in  properties 
as  a  result  of  the  exposure.  Finally,  cases  were  then  raOj.ded  for  firing 
tests  and  evaluation.  On  the  basis  of  the  firing  range  results,  the 
most  suitable  molding  material  was  selected  and  subjected  to  environ¬ 
mental  tests.  Cases  were  exposed  both  in  and  out  of  the  weapon  tall  tube 
to  determine  final  suitability  and  handling  characteristics  after  simulated 
long-term  storage. 

RESULTS 


9.  Projector  Cliarge  Case  Designs.  Charge  case  Designs  A,  D  and  E 
were  molded  using  linear  polyethylene  molding  material  (Marlex  type  6015; 
density  O.96  gm/cm3,  M.  I.  1.5  dg/min)  and  fired  after  conditioning  at 
-18*C,  ambient  and  52®C.  Firing  results  are  presented  in  Tables  1,  2  and 
5.  Design  E  was  selected  for  further  studies  for  the  projector  charge 
case  application.  Typical  field  locations  of  Design  E  cheurge  cases,  fired 
at  ambient  conditions,  are  shown  in  Figure  9* 

10.  Spin-Welding.  Preliminary  tests  conducted  on  the  three  materials 
selected  for  study  indicated  that  ed.1  possessed  good  spin-welding 
characteristics.  The  welding  parameters  (l.e.,  spinning  speed,  in-motion 
time,  etc.)  were  evaluated  for  each  material,  and  arc  recorded  in  Table  4. 
The  Joint  strengths  for  ten  typiced  lineao:  polyethylene  case  welds  are 
pi'c seated  in  Tabic  5.  Ultimate  Joint  strengths  in  excess  of  90^  the 
tensile  strength  of  the  virgin  material  were  recorded. 

11.  Mold  Design.  Operation  of  the  injection  mold  was  satisfactoty 
in  all  respects.  The  Hydra-coil  springs  performed  as  expected,  and  the 
ring  runner  provided  good  flow  characteristics.  When  optimum  molding 
cycles  were  used,  flow  and  weld  lines  could  not  be  observed  in  the  case 
body. 


12.  Materials  Study.  The  results  of  the  propellant  compatibility 
studies  (see  Table  6)  shwed  that  none  of  the  three  materials  wei-e  affected 
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appreciably  by  e:q)OB\)re  to  tlie  propellant  volatiles.  When  projector 
charge  cases  were  molded  and  fired,  however,  polypropylene  was  found  to 
be  unsatisfactory  for  this  application  (see  Table  7)*  Range  performance 
and  fragmentation  characteristics  for  polycarbonate  and  linear  polyethylene 
were  found  to  be  satisfactory  for  all  Wrings  (see  Tables  8  and  9).  The 
obturating  properties  of  linear  polyethylene,  however,  were  found  to  be 
superior  to  those  of  polycarbonate,  linear  polyethylene  having  a  density 
of  0.960  gm/cm5  and  a  melt  index  of  I.5  dg/min  was  selected  for  the 
charge  case  design. 

15.  After  preliminary  selection  of  linear  polyethylene  as  the 
projector  charge  case  material,  cases  were  molded  and  submitted  to 
environmental  testa.  Typical  test  results  are  presented  in  Tables  10, 

11  and  12.  The  cases  were  found  to  be  satisfactory  in  all  respects. 

Ten  cases  which  had  been  loaded  and  exposed  to  37  days  of  JM  cycling 
were  fired  at  ambient  conditions.  Performance  was  satisfactory.  The 
test  results  are  shown  in  Figure  10. 

DISCUSSION 


14.  Projector  Chegge  r.ase  Design.  The  primary  case  design  variables 
which  were  in  need  of  resolution  for  this  study  were:  (a)  tlie  electrical 
contact  cup  design,  an-;  (b)  the  method  of  case  closure.  The  evaluation 
of  the  snap-in  brass  contact  clip  (Design  D)  indicated  that  the  design 

was  not  suitable.  The  cup  split  off  the  molded  case  base  and  produced 
hazardous  fragmentation  when  the  rounds  were  fired.  Two  thicknesses 
of  brass  (0.16  cm  and  O.O8  cm)  were  tested,  but  no  change  in  performance 
could  be  noted.  The  raolded~in  ovq?  (Design  C)  was  found  in  preliminary 
laboratory  studies  to  be  unsatisfactory  because  the  plastics  case  haoe 
area  was  weakened.  The  steel  contact  cv5>,  however,  is  locked  in  place 
on  the  case  body  by  the  moldir>g  process  (Design  E).  The  cup  is  designed 
so  that  a  thin  section  is  created  in  the  case  base  for  separation  of  the 
base  and  body  with  minimum  fragmentation.  Results  of  the  firing  tests 
showed  that  the  extent  of  fragmentation  was  markedly  lower  than  for  other 
case  designs.  In  addition,  no  fragmentation  of  the  steel  contact  cup 
occurred.  A  typical  fragmentation  pattern  for  iO  rounds  of  Design  E 
configuration  is  shown  in  Figure  11. 

15.  Two  basic  types  of  case  closure  were  investigated:  (a)  the 
snap  Joint  and  (h)  the  spin-welded  Joint.  The  snap- Jointed  cases  were 
found  to  be  unsatisfactory  becauise  of  three  major  problems  idiich  developed: 
(1)  the  Joint  leaked  in  JAN  cycling  tests,  (2)  the  Joint  tended  to  override 
itself  when  placed  under  the  30  kilogram  load  of  the  weapon,  and  (5) 
excessive  fragmentation  of  the  end  cap  occurred  when  the  case  was  fired. 

On  the  basis  of  these  resuilts,  tlie  snap-joint  was  eliminated  as  a  possible 
design. 


16.  Three  spin-welded  caee  closure  Joints  were  investigated.  Case 
Design  C,  with  the  tongue -and-groove  joint  located  in  the  body  was 
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QQMtlsfaetozy.  The  groove  sideinLLle  defotMd  durixig  the  velding  proceas 
due  to  friction  heating,  and  inferior  Joints  resulted.  The  designs  vith 
the  Joint  located  in  the  end  cap  presented  no  prohleas.  The  oases  with 
the  deep>depth  groove  in  the  end  cap  (Designs  B  and  X)  were  si^erior, 
however.  The  shaUow-groove  q^in  veld  (Design  A)  was  found  to  separate 
occa^onally  when  the  caee  was  fired  in  the  field. 

17.  Spin  Veldiiig.  The  use  of  qpin  velding  techniques  to  provide 
a  reliable  and  positivsly  scaled  Joint  between  the  two  case  helves  was 
selected  at  the  beginning  of  the  develqpMent  work.  Studies  were  aade 
by  several  private  industries  which  were  useful  in  the  design  of  the 
claspiiig  fixture  and  in  selecting  the  proper  paraawters  for  study. 

See  references  (b)  and  (e).  Ihe  prelinlnary  tests  showed  that  the  three 
aaterlals  chosen  for  study  cotild  be  successfully  Jointed  by  upin  welding, 
and  the  use  of  a  snap- Joint  closure  was  dropped  fron  further  tests. 
Selection  of  the  proper  welded  Joint  location  and  configuration  was 
nade  on  the  basis  of  perfonuunce  in  iutemal  hydraulic  pressure  tests. 

Mold  Design.  The  function  of  the  Rydra-coll  springs  used  in 
this  acid  was  to  uih:  the  eas^  body  off  the  center  pin  so  that  cosplete 
ejection  could  be  accoiqilished  without  stripping  off  the  ease  flange. 
Performance  was  satlsfeustory  in  this  respect.  The  ring  ruzuer  also 
operated  satisfactorily.  A  fl€U5h  ring  gate  was  originally  designed 
into  the  mold;  however,  separation  of  the  case  components  from  the  runner 
was  found  to  be  difficult  when  polycarbonate  material  was  molded.  The 
inserts  were  therefore  redesigned  for  tunnel  gates,  ^ch  performed 
satisfactorily. 

19.  Materials  Study.  Initial  firing  tests  on  the  three  candidate 
materials  were  conducted  «dlter  ambient  preconditioning.  It  vats  found 
that  the  polypropylene  materied  was  xmsatisfactory.  Examination  of  ease 
fragments  after  firing  indicated  that  a  brittle  type  of  failure  had 
occvirred  in  every  roxmd.  Fragments  were  large  and  numerous;  in  some 
rounds  the  cases  were  found  to  be  split  along  their  entire  length.  On 
the  basis  of  those  observations  and  an  analysis  of  the  firing  data, 
polypropylene  molding  raaterial-s  were  excluded  from  further  testing. 

20.  Range  performance  data  was  satisfactory  at  edl  tenqjerature 
conditions  for  both  linear  polyethylene  and  polycarbonate  cases.  Fragmen¬ 
tation  characteristics  for  both  cases  were  excellent;  fragments  were 
limited  to  two  to  three  small  plastics  pieces  per  round.  The  cases 
separated  in  a  clean  manner  at  the  base,  and  the  main  body  of  ■'■.ha  case 
stayed  wi^th  the  weapon  on  its  flight  to  the  target.  The  gas  sealing 
properties  of  ■the  polycarbonate  were  inferior  ■bo  polye^thylene,  however. 
This  charac^terlstic  tjus  attributed  ■!©  the  greater  rigidity  of  the 
polycarbona^te .  Additional  performance  da^ta  for  polyethylene  «uid  poly¬ 
carbonate  charge  cases  are  given  in  reference  (d). 

21.  The  selection  of  a  suitable  molding  cycle  is  iraportfuit  ■bo  the 
xiltimate  performance  characteristics  of  a  thermoplastic  ma^teried. 
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PrellmlDary  studies  were  nsde  on  each  of  the  materials  evaluated,  to  assure 
that  the  atoldiog  cycle  vas  satisfactory.  The  optiaun  cycle  was  then  used, 
in  the  aoldin£  of  the  test  speciaene  for  firing  and  environnentail  studies. 
The  injection  molding  conditions  used  for  linear  polyethylene  are  pre¬ 
sented  in  Table  13 . 

22.  It  i*s  recognized  tliat  the  selection  of  materials  investigated 
in  this  study  was  limited.  The  nature  of  the  developaent,  however,  vas 
such  that  extensive  evaluation  of  a  vider  variety  of  thersaoplastic 
materials  7>At  b«  carried  out.  The  aaterial  selected  as  a  result  of 
this  work  is  not  to  he  considered  unique  for  this  application,  but  instead 
as  one  of  several  molding  materials  which  could  be  expected  to  perform 
satisfactorily  in  this  and  similar  applications. 
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23.  The  studies  carried  out  in  the  develqpoent  of  a  plastics  pro¬ 
jector  charge  ease  for  the  7"2  Anti-Submarine  Wee^^  shew  that  a  plasties 
material  can  perform  satisfactorily  in  cartridge  case  applications.  The 
successful  development  of  such  an  item  requires,  however,  that  special 
attention  be  given  to  material  and  design  parameters  and  to  the  operational 
requirements  of  the  specific  application.  The  cartridge  ease  developed  in 
this  study  met  the  initial  design  objectives,  and  weapotui  specifications 
and  lists  of  drawings  were  prepared  (ref.  (e),  (f ),  (g),  and  (h). 

RKdieBTOirKHS 

24.  It  is  recommended  that  the  plastics  projector  charge  case  for 
the  7«2  Anti-Submarine  Weapon  be  released  to  production  and  placed  in  fleet 
use.  It  is  further  recommended  that  consideration  be  given  to  the  use 

of  plastlce  materials  in  other  ordnance  Items  with  similar  operating 
characteristics,  li  study  of  stz^ss  cracking  and  aging  characteristics 
was  not  carried  out  in  this  program.  It  is  therefore  reccneiided  that 
special  attention  be  given  to  studies  of  this  subject  in  future  tasks. 
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PRIMER 


FIG. 3  METAL  PROJECTOR  CHARGE  CARTRIDGE 
CASE  CONSTRUCTION  (  MARK  2  MOD  0 ) 
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FIG  4  PLASTIC  PROJECTOR  CHARGE  CASE  DESIGNS 
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WELDING  FIXTURE  FOR  PLASTICS  PROJECTOR  CHARGE  CASE 


fig.  7  SPIN  WELDING  TEST  FIXTURE  FOR  PLASTICS  PROJECTOR 

CHARGE  CASE 
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F‘G.  8  SCHEMATIC  DRAWING  OF  INJECTION  MOLD  DESIGN 
FOR  PLASTICS  PROJECTOR  CHARGE  CASE 


FIG  9  TYPICAL  FIELD  LOCATIONS  FOR  ROUNDS  OF  7."2  ANTI¬ 
SUBMARINE  WEAPON  FIRED  WITH  DESIGN  E  PROJECTOR 
CHARGE  CASE 


NOLTR  63-148 


E 


cn  ^ 

Ijj  EH 

S  £x 

g  &i- 

Suo‘^ 

(/)  f-li 
lO  O  ,  , 
CD  .  .0- 

^  W<o 

Z  Q'lJ  — 
Q  3:2  V) 


_J  UJ 
UJ  CD 


AZIMUTH  (METERS) 

FIG  10  Tv-PICAL  FIELD  LOCATIONS  FOR  FIRED  ROUNDS  0F7."2  ANTI- 
SJBMARINE  WEAPON  AFTER  CHARGE  CASE  EXPOSURE  TO  37 
DAYS  OF  JAN.  CYCLE. 
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CASE  material:  linear  polyethylene 
density:  0.960  gm/cm3 
M. I.  :  I . Sdg/min 

FIG  II  TYPICAL  fragmentation  PATTERN  IN  1.7cm  CELOTEX 
SHIELD  FOR  FIRING  OF  DESIGN  E  PROJECTOR  CHARGE 
CASES 
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TABLE  1 

TYPICAL  RAM(1E  RESULTS  FOE  7 '.'2  AlWI-SUBtftRINE  WEAPON 
FIRED  WITH  DESIGN  A  UHEAR  POLYETHYLENE 
PROJECTOR  CHARGE  CASES 

Deviation  froa 

Case  Ho.  Corrected  Range  Mean  Range  Deflection 

_ (meters)  (ft)  (meters)  (ft)  (meters)  (ft) 


Conditioned  at  -18*C  (0*F)  for  24  hours 


A-1 

242 

793 

5.2 

17 

0.9  R 

3.0  R 

A-2 

239 

782 

8.6 

28 

2.2  R 

7.2  R 

A-3 

245 

803 

2.1 

7 

2.5  L 

8.1  L 

A-4 

259 

850 

12.2 

40 

0.4  L 

1.4  L 

A-5 

250 

821 

3.4 

11 

0.7  R 

2.3  R 

Mean 

248 

810 

6.3 

20.6 

Conditioned  at  Ambient  Teinperat\are  for  24  hoiirs  (27*C  (80*F)) 

k-6 

246 

0 

CO 

6.1 

20 

1.2  L 

4.0  L 

A-7 

251 

823 

0.6 

2 

1.8  L 

6.0  L 

A-8 

261 

855 

9.2 

30 

2.3  L 

7.4  L 

A-9 

257 

841 

4.9 

16 

0.9  R 

3.1  R 

A-10 

244 

801 

9.3 

24 

1.6  R 

5.2  R 

Mean 

252 

825 

:?.6 

^  r\  M 

iO.p 

Conditioned  at  52*C  (125*F)  for  24  hours 

A-11 

272 

891 

6.1 

20 

2.4  R 

8.0  R 

A-12 

263 

862 

2-7 

9 

2.0  L 

8.4  L 

A-13 

258 

847 

7.3 

24 

1.0  L 

3.2  L 

A-l4 

261 

888 

5-2 

17 

1.8  L 

5.9  L 
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TABLE  1  (continued ) 

TYPICAL  RANOE  RESUIiTS  FCR  7  "2  AMPI-SUBMABINE  WEAPCW 
FIRED  WITH  DESIGN  A  LINEAR  POLYETHYLENE 
PROJECTOR  CHARGE  CASES 


Case  No. 

Corrected  Range 
(meters )  (ft ; 

Deviation  from 
Mean  Range 
(meters )  (ft ) 

Deflection 
(meters)  (ft) 

Caaditioned  at  52*C  (125*F)  for  24  hours 

A-15 

265  869 

0.6 

2 

1.3  R 

4.3  R 

Mean 

266  871 

4.4 

14.4 

Propellant  SPEH  9665  Sookeleos  Powder:  37*5  go 

L  =  To  left  of  projected  line  of  flight. 

R  =  To  right  of  projected  line  of  flight. 

NOTE:  Averaged  results  for  70  brass  projector  cheurge 
cases  fired  at  anibient  conditions: 

Mean  Rsnge:  2^6  aeters,  84l  feet 

Range  Spread:  20.1  tseterS;  66  feet 

:  6.7  aeters,  22  feet 


Deflection  Spread 


NOIffiR  63-148 


TABI£  2 

TYPICAL  RANCE  RESULTS  FOR  7*2  ANTI-SUBMARINE  WSAPCN 
FIRED  VHH  DESIOt  D  LINEAR  FOLYBTHYIENE 
FROJBCTCR  CBAROB  CASES 


Case  No. 

Corrected 
(meters ) 

H 

Deviation  from 
Mean  Ran» 
(meters)  (ft) 

Deflection 
(meters)  (ft) 

COQdltloned  at  -28 *C  (0*F)  for  24  hours 

D-1 

264 

831 

14 

46 

1.5  L 

4.9  L 

D-2 

243 

796 

3«4 

11 

1.9  L 

6.2  L 

D-3 

234 

759 

7.9 

26 

2.6  L 

8.4  L 

D-4 

236 

772 

4.0 

13 

3.3  R 

10.9  R 

D-5 

234 

766 

5.8 

19 

3.3  R 

10.7  R 

Mean 

240 

785 

7.0 

23.0 

Conditioned  at  Ambient  Temperature  for  24  hours  (27*C  (80*P)) 

D-6 

257 

841 

1.2 

4 

1.9  R 

6.2  R 

D-7 

266 

872 

8.2 

27 

1.4  L 

4.7  L 

D-8 

260 

853 

2.4 

8 

2.5  L 

8.1  L 

D-9 

257 

342 

0.9 

3 

0.9  L 

3.1  I* 

D-10 

250 

819 

7.9 

26 

2.8  L 

9.2  L 

Mean 

258 

845 

4.1 

13.6 

Conditioned  at  52*C  (l25*F) 

for  24  hours 

D-n 

268 

877 

5.8 

19 

3.7  L 

12.1  L 

D-12 

260 

852 

1.8 

6 

2.9  L 

9.4  L 

D-13 

262 

858 

0 

0 

2.7  L 

8.9  L 

D-14 

256 

839 

5.8 

19 

9.4  R 

1.2  R 

NOriER  63-148 


TABLE  2  (continued) 

TYPICAL  RAK®  RESUIffS  FOR  7'.'2  AITTI-SUBMARINE  WEAPON 
FIRED  WITH  DBSKW  D  LINEAR  POLYETHYLaHE 
PROJECTOR  CHAROB  CASES 


Case  No. 

Corrected  Rsinge 
(meters )  (ft ) 

Deviation  from 
Mean  Range 
(meters)  (ft) 

Deflection 
(meters)  (ft) 

Conditioned  at  52 *0  (125 'F)  for  24  hours 

D-15 

264  864 

1.8 

6 

1.0  R 

3.4  R 

Mean 

262  858 

3.0 

10.0 

Propellent:  SPEW  9665  Smokeless  Powder,  37.5  gn 
L  =  To  left  of  projected  line  of  flight. 

R  =  To  ri^t  of  projected  line  of  flight. 
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TABLE  3 

TIPICAL  RANOe  RESULTS  FOR  7 ''2  ARII-SUBMARII(E  WEAPON 


fired  with  lESIGn  B  LINEAR  POIXETHYLENE 
IROJECICR  CHARGE  CASES 

Cate  No. 

Corrected 

(oeters) 

Deviation  from 
Mean  BaoM 
(neters)  (ft) 

Deflection 
(oeters)  (ft) 

Conditioned  at  -18 *C  (0*F)  for  24  hours 

B-1 

251 

822 

6.7 

22 

1.2  L 

3.9  I. 

B-2 

262 

859 

4.6 

15 

0.9  L 

2.8  L 

B-3 

260 

851 

2.1 

7 

0.3  R 

1.0  R 

E-4 

257 

842 

0.6 

2 

0.1  R 

0.4  R 

K-5 

259 

848 

1.2 

4 

1.0  L 

3.2  L 

Mtan 

258 

844 

3.0 

10.0 

Conditioned  at  Anbient  Teaperature  for  24  hows  (27*C  (8o*F)) 

E-6 

269 

881 

1.5 

5 

0.9  R 

2.9  R 

E-7 

266 

873 

0.9 

3 

0.4  R 

1.4  R 

E-8 

271 

889 

4.0 

13 

0.3  I. 

1.0  L 

E-9 

to 

o^ 

VJI 

O69 

2.1 

7 

2.0  L 

6.4  L 

E-10 

264 

866 

3.0 

10 

1.6  L 

5.1  L 

Mean 

267 

876 

2.3 

7.6 

Conditioned  at  52 ‘C  (125*P)  for  24  hours 

E-n 

272 

891 

1.2 

4 

1.0  L 

3.4  L 

B-12 

268 

880 

4.6 

15 

1.3  R 

4.2  R 

B-13 

276 

905 

3.0 

10 

1.2  R 

4.0  R 
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TABLB  3  (continued) 

TYPICAL  RANGE  RESULTS  FOR  7"2  ANTI-SUBMARINE  WEAPON 
FIRED  WITH  DESIGN  B  LINEAR  POLYETHYLENE 
PROJECTOR  CHARGE  CASE 

Deviation  from 

Case  No.  Corrected  RanM  Mean  Range  Deflection 

_ (netera )  (ft ; _ (meters)  (ft)  (meters)  (ft) 

Conditioned  at  52*C  (125*F)  for  24  hours 


E-14 

277 

907 

3.7 

12 

0.9  L 

3.1  L 

E-15 

272 

893 

0.6 

2 

0.7  R 

2.3  R 

Mean 

273 

895 

2.6 

8.6 

Propellant:  SPEW  9665  Smokeless  Powder,  37*5  gm 
L  ■  To  left  of  projected  line  of  fll^t. 

R  =  To  right  of  projected  line  of  flight. 
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TABLE  h 


SPDf-WELDINO  CONarAHTS  FOR 
PLASTICS  PRO«7ECTOR  CHARGE  CASE  MATERIALS 


Load  on 

Joint 

Spinning  Speed 

In-Motion 

Material 

(Kg). 

(lb) 

(RPM) 

Time  (aec) 

Linear  Polyethylene 
(Marlex  6015 ) 

181 

400 

590 

2.5 

Denaity:  0.9^  gm/cm* 
M.I.:  1.5  dg/mln 

91 

200 

400 

5.0 

Polypropylene  Molding 

Material  (Avlsun,  Type  10-14) 

Polycarbonate  Molding 

171 

575 

5CO 

5.5 

Material  {l/txaxi, 
Grads  I3O-OI) 
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TABLE  ^ 

FAIL  PRESSURE  AMD  JOIMT  STRENGTH  FOR 
LINEAR  POLYETHYLENE  SPIN-WELDED  CASES 


Maxioom  Internal  Pressure 

Case  No.  at  Failure  Ultiaate  Joint  Strength 

_ _ (Kg/cn^)  _  (pal) _ (K^ei^)  (psl) 


LP-50 

47.8 

680 

293 

4164 

LP-51 

45.7 

650 

280 

3980 

LP-52 

52.0 

740 

318 

4530 

LP-53 

50.6 

720 

310 

4410 

LP-54 

49.2 

700 

299 

4260 

LF-55 

49.2 

700 

302 

4290 

LP-56 

51.3 

730 

314 

4470 

LP-57 

47.4 

675 

291 

4135 

LP-58 

48.5 

690 

297 

4225 

LP-59 

49.9 

710 

306 

4348 

Load  on  Joint:  I81  Kg  (400  pounds) 
Spinning  Speed:  400  RPM 
In-Motion  Time:  2.5  seconds 
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TABI2  6 


THB  COMASIBILIIY  OP  PIA3TICS  HtOJBCTCR  CHARGfS  CASE 
MAIBRIAI^  TO  SMOKEEUtSS  FOWinR  (SFOI  9663) 


Molding  Hatarlal 

Exposure  Conditions 

Tensile  Strength 
After  Test 
_ (Wea^)  (psi) _ 

Change 
in  Veli^t 

i 

Linear  B?ly- 
ethylene 
(Nurlex  6QI5) 

5  Control  Samples: 
(rooB  teaperature> 
no  powder ) 

237 

3660 

0.000 

Density:  O.96O 

gn/cBJ 

M.I. :  1.3  <i«/inin 

3  Sasgples:  2  weeks 
at  32*C  (123*F) 

237 

3650 

■*0.010 

3  Sa&Q>les:  2  weeks 
at  71*C  (160*P) 

2k6 

3500 

+0.046 

3  Saiqiles:  4  weeks 
at  32*C  {125*F) 

237 

3370 

+0.012 

3  Samples:  4  weeks 
at  71 *0  (i60*F) 

245 

3l«80 

+0.108 

Polycarbonate 
Molding  Nsteriad 
(Lexan,  Qrade 

3  Control  SaapleB: 
(room  teuqwrature; 
no  powder ) 

308 

8360 

+0.030 

130-01) 

3  SaBS>les:  2  weeks 

•t  ‘:o*r» 

’-»V  ye.  w  -  / 

620 

8820 

+0.015 

3  Saiqples:  2  weeks 
at  71*0  (160*F) 

610 

8680 

-0.036 

3  Saoples:  4  weeks 
at  32*C  (125*F) 

590 

81*00 

-0.017 

3  Samples:  4  weeks 

617 

8780 

-0.055 

at  71*C  (160*F) 


Polypropylene 

3  Control  Saiig>les; 

294 

4l80 

+0.015 

Molding  Material 

(room  tesQ). ,  no 

(Avlsun,  Type 

powder) 

10-14) 

3  SaBg>les:  2  weeks 
at  52 ’C  (125*?) 

295 

4195 

+0.020 
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1ABI2  6  (continued) 


THE  COMEATIBILirX  (F  HASIICS  HIOJBCTOR  CHARGS  CASE 
MASERIAIS  TO  SMOKEUSSS  KMISBt  (SPM  9663) 


Molding  Meterlfcl 

Polypropylene 
Molding  Mftterlal 
(Avisun,  Type 
10-U) 


Expoeure  Cooditions 

Tensile  Strength 
After  Test 
_ (psi) 

Change 
in  Veie^t 

.  .__i_ 

^  Seoplee :  2  veeke 
at  71*C  (160 •P) 

287 

4090 

40.031 

3  Sea^les:  2  veeks 
at  52*C  (125*P) 

287 

4060 

40.019 

9  4  weeks 

at  71*C  (16O*?) 

288 

4100 

40.042 
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TABLE  7 

RANGE  BESUITS  FCR  7*2  ANTI-SUBMARINE  WEAPON 
FIRED  WITH  POLIIROPSfLEME  PROJECTOR  CHARGE 
CASES  AT  AMBIENT  CCWDITIOHS 

Deviation  from 
Min.  Required 

Corrected  Deviation  from  Ranm  of  26l  M 
Case  No.  Range  Mean  Ran^  (055  ft)  Deflection 

_ (meters)  (ft)  (meters)  (ft)  (metera)  (ft)  (meters)  (ft) 


P-1 

195 

639 

6.7 

22 

-56.7  -186 

0 

0 

p-a 

183 

600 

5.2 

17 

-77.8  -255 

0.3  L 

1.0  L 

P-3 

l40 

459 

1*8.2 

158 

-120.8  -396 

0.64R 

2.1  R 

P-4 

212 

696 

24.1 

79 

-47.9  -157 

0.55  L 

1.8  L 

P-5 

205 

672 

16.8 

55 

-55-8  -183 

0.37  L 

1.2  L 

P-6 

151 

495 

37.2 

122 

-109.8  -360 

0.37  R 

1.2  R 

P-7 

197 

645 

8.5 

28 

-64.0  -210 

0.55  L 

1.8  L 

P-8 

196 

61*2 

7.6 

25 

-65.0  -213 

0.37  L 

1.2  L 

P-9 

213 

699 

25.0 

82 

-47.6  -156 

0.37  L 

1.2  L 

P-10 

190 

624 

2.1 

7 

-70.4  -231 

0.82  L 

2.7  L 

Mean: 

188 

617 

18.1 

59.5 

-71.7  -235 

Propellant:  SPEW  9665  Smokeless  Powder 
Charge  Weight:  37-5  8^ 

Pressure :  Not  recorded 

L  =  To  the  left  of  projected  line  of  flij^t. 
R  =  To  the  right  of  projected  line  of  flight. 
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TABLE  8 

RAHQE  RESUUCS  FCR  7"2  ASTl-SUBMARIHE  WEAPCtI 
FIRED  WITH  FOIXCARBONATE  PROJECTOR  CHARCS  CASES 


Corrected  Deviation  from 

Case  No.  Range  Mean  Ranm  Deflection  Internal  Pressure 

(meters)  (ft)  (meters)  (fi)  (^ters)  (ft)  (ita/ca^)  (psi) 


Conditioned  at  -18  *0 


for  g4  hours 


L-1 

236 

774 

7.0 

23 

1.5  L 

5*1  L 

900 

12,800 

L-2 

240 

786 

3.3 

11 

1.4  R 

4.5  R 

- 

- 

L-3 

246 

807 

3.0 

10 

1.4  R 

1.2  R 

1,159 

16,500 

L-4 

243 

796 

0.3 

1 

1.0  R 

3.3  R 

“ 

- 

L-5 

236 

774 

7.0 

23 

1.5  R 

5.1  R 

- 

- 

L-6 

244 

801 

1.2 

4 

0.5  R 

1.3  R 

- 

- 

L-7 

251 

822 

7.6 

25 

1.1  L 

3-6  L 

1,216 

17,300 

L-8 

247 

810 

4.0 

13 

0.1  R 

0.3  R 

«• 

- 

L-9 

238 

780 

5.2 

17 

1.6  R 

5.4  R 

- 

- 

L-10 

249 

816 

5.8 

19 

1.3  R 

4.2  R 

- 

- 

Mean 

243 

797 

4.4 

14.6 

1,092 

15,530 

Conditioned  at  22*C 


(aaSbient)  for  24  hours 


L-n 

268 

879 

0.6 

2 

0.3  R 

1.0  R 

1,223 

17,400 

ir-12 

274 

900 

5.8 

19 

0,3  R 

1.0  R 

- 

- 

L-13 

274 

900 

5.8 

19 

1.1  R 

3.6  R 

- 

l-i4 

271 

888 

2.1 

7 

1.4  R 

4.5  R 

1,216 

17,300 

L-15 

262 

858 

7.0 

23 

1.5  R 

4.8  R 

- 

- 

L-16 

263 

861 

6.1 

20 

1,6  R 

5.4  R 

- 

- 

L-17 

256 

840 

12.5 

4j. 

2.0  R 

6.6  R 

1,132 

16,100 
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2A3LS  8  (continued) 

BAje®  Bssimrs  for  7  ”2  Asri-suBMARiaB  weapok 

FimSD  WITH  P0L‘itGAR3C*iA!C2  ffiOJKTCR  CHAHGS  CASES 
Corrected  Obviation  froa 

C&ee  !}o»  Banae  >l*au  RRaae  Deflection  IhterrAl  Preesure 

(iaaters)  (ft)  (aetera)  (ft)  (aetera)  (ft)  (Kfe/cc^)  (pal) 


Conditlcaed  at  22 *C  (7S*F)  (ancient)  for  24  hours 


L-13 

276 

906 

7.6 

25 

0.2  R 

0.6  R 

- 

- 

L-i9 

265 

870 

3.3 

11 

1.1  R 

3.6  R 

- 

- 

L-20 

27Q 

91a 

9.4 

31 

0.9  R 

3.0  B 

•• 

- 

Mean 

269 

881 

6.0 

19.8 

1,214 

17,266 

Conditioned  at  52*C 

(125*F)  for  24 

hours 

X.»21 

266 

873 

U.9 

39 

1.9  R 

6.3  R 

1,244 

17,700 

I.-22 

285 

936 

4.3 

14 

2.1  R 

6.9  R 

- 

- 

D-23 

a8i{. 

933 

3-3 

11 

0.4  B 

1.2  R 

- 

» 

L-24 

284 

930 

2.4 

8 

2.1  B 

6.9  B 

1,265 

18,000 

L-25 

262 

9Zk 

0.6 

2 

1.5  R 

4.8  R 

1,279 

18,200 

L-26 

285 

936 

4.3 

14 

0.1  R 

0.3  R 

- 

- 

L-27 

284 

933 

3.3 

11 

0.5  L 

1.8  L 

- 

- 

L-28 

274 

897 

7.6 

25 

0.9  L 

3.0  L 

- 

L-29 

287 

942 

6.1 

20 

1.9  R 

6.3  B 

1,582 

22,500 

L-30 

260 

918 

1.2 

4 

1,7  R 

5-7  H 

- 

- 

Mean 

281 

922 

4.5 

14.8 

j.9,100 

Propellant:  SPECS  9665  Smokeless  Bcwder,  37«5  g® 
L  a  To  left  of  projected  line  of  fli^t. 

R  =  To  right  of  projected  line  of  flight. 
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TABLE  9 

BAHQE  RESUIffiS  FOR  7'.’2  AMTI-SUBMARIME  WEAPON 
FIRED  WITH  LINEAR  POLYETHYIPNE  LROJECTCfi  CHARGE  CASES 


Case  No. 

Con-ected 

Range 

(neters]  (ft) 

Deviation  from 
Moan  Ranm 
(laeters)  (ft) 

Deflection 
(meters)  (I't) 

Internal  Pressure 
(Kg/cB^l  (P*l)„ 

Conditioned  at  -1J3*C  (0*F)  for  24  hours 

EE-1 

247 

810 

0 

0 

0.4  R 

1.2  R 

1,125 

16,000 

PE-2 

241 

789 

6.4 

21 

0.6  L 

2.1  L 

1,082 

15,400 

PE-3 

255 

837 

7.9 

26 

0.3  R 

1.0  R 

1,111 

15,800 

EE-4 

258 

846 

11.0 

36 

0.8  L 

2.7  L 

1,167 

16,600 

PE-5 

246 

807 

0.9 

3 

2.0  L 

6.6  L 

1,125 

16,000 

PE-6 

238 

780 

9.1 

30 

0.6  L 

2.1  L 

- 

- 

PE-7 

236 

774 

11.0 

36 

1.2  L 

3.9  L 

- 

- 

PE-a 

260 

852 

12.8 

42 

1.4  L 

4.5  L 

- 

- 

PE-9 

240 

786 

7.3 

24 

0.2  L 

0.6  L 

- 

•• 

PB-10 

250 

819 

2.7 

9 

1.2  L 

3.9  L 

- 

- 

Mean 

247 

810 

6.9 

22.8 

1,322 

15,960 

Conditioned  at  22 *C 

(ambient ) 

for  24  hours 

PE-U 

284 

930 

6.1 

20 

0.5  L 

1.8  7. 

- 

- 

PE-12 

283 

927 

5.2 

17 

2.8  R 

9.3  B 

- 

- 

PE-13 

268 

879 

9.4 

31 

0.3  L 

1.0  L 

- 

- 

EE-14 

279 

915 

1.5 

5 

1.7  L 

5.7  L 

- 

- 

PS-15 

276 

906 

1.2 

4 

0.4  L 

1.2  L 

- 

- 

HS-16 

284 

933 

7.0 

23 

0.6  R 

2.1  R 

- 

- 

PE-17 

261 

921 

3.4 

11 

1.3  L 

4.2  L 

- 

- 

Hoias  63-i>(8 


TABLE  9  (contiQus^) 

BANCS  RESUITS  FCB  71*2  ANTI-SUBMARINE  VBAFCR 
FIRED  WITH  LUCBAR  FOUCEIBYLSiE  BROJieTQR  CHABCS  C»SES 

Corrected  Deviation  from 

Cane  No.  RauM  Mean  Range  Deflection  Ihterual  ^eestire 

_ (meters )  (ft)  (aetere)  (ft)  (meters)  (ft}  (Kg/ci^)  (pel) 


CoDdltioned  at  22 *C  (72 *F)  (ambient)  for  24  hours 


PE-3B 

276 

906 

1.2 

4 

1.6  L 

5.4  L 

- 

- 

IB-19 

270 

385 

7.6 

25 

2.8  L 

9.3  L 

- 

- 

PE-20 

275 

903 

2.1 

7 

1.0  L 

3.3  L 

- 

- 

Mean 

278 

910 

4.5 

14.7 

Cor^tioned  at  32*C 

(125*P)  for  2h  hours 

PB-21 

265 

870 

24.0 

79 

2.6  L 

8.7  L 

1,223 

17,400 

PE-22 

290 

951 

0.6 

2 

1.2  L 

3.9  L 

1,300 

18,500 

PE-23 

299 

981 

9.8 

32 

1.3  L 

4.2  L 

1,462 

20,800 

PE-2h 

281 

921 

8.5 

28 

3.9  L 

12.9  L 

1,462 

20,800 

PE-25 

293 

960 

3.3 

11 

1.6  L 

5.4  L 

1,370 

19,500 

PE-26 

297 

975 

7.9 

26 

1.1  L 

3.6  L 

1,385 

19,700 

PE -27 

286 

939 

3.0 

10 

2.3  L 

7.5  L 

- 

- 

PB-26 

288 

945 

1.2 

4 

1.5  L 

4.8  L 

- 

- 

PE-29 

301 

987 

11.6 

38 

3.7  L 

12.0  L 

- 

- 

PE-30 

293 

960 

3.3 

11 

3.0  L 

9.9  L 

- 

- 

Mean 

289 

949 

7.3 

24.1 

1,367 

19,450 

Propellent:  SPIN  9665  Smokeless  Pcwder,  37*5  8» 


L  =  To  left  of  projected  line  of  flight. 
R  =  To  ri^t  of  projected  line  of  flight. 
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TABLE  10 

TY-PICAL  BLBCTRICAL  RESI3TAMCB  OF  DESIGR  E 
LINEAR  POLIErffifIJBNE  PROJECTOR  CHARGE  CASES 
LURING  EXPOSURE  TO  SAIT  POO  (MIL-STD-SOo) 


Tall  Tube  _ _ Dally  Reading  (ohms) 


Orientation 

1 

2 

3  .. 

- ^ - 

.  5 

Horizontal 

0.122 

0.125 

0.121 

0.122 

0.126 

45*  to  Horizontal 

0.150 

0.145 

0.130 

0.1.35 

0.145 

Vertical  -  Primer 

Up 

0.132 

0.l40 

0.127 

0.132 

0.i4o 

Vertical  -  Primer 
Dovm 

0.135 

0.130 

0.133 

0.125 

0.130 

NOTES: 

1.  AH  cases  exposed  in  tall  tubes. 

2.  Electrical  circuit  -  through  dunmy  primer. 
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TABLE  U 

TyPICAL  CCIMPRESSIVE  C3REBP  RESUIIPS  FCR  DESIOT  E 
LINEAR  FOLIEmLENB  PRQJECTCR  CHARGE  CASES 
MOWTED  IN  TAIL  TUBES 

Total  CoB^reselye  Creep 


Case  No. 

Load  on 
(Kg)  . 

Cases 

(lb) 

After  5  Weeks  Exposure 
(cm/cm) 

B-31 

29.5 

65 

0.0003 

B-32 

29.5 

65 

0.0010 

B-33 

29.5 

65 

0.0030 

E-34 

29.5 

65 

0.0023 

E-35 

29.5 

65 

0.0020 

E-36 

29.5 

65 

0.0010 

E-37 

29.5 

65 

0,0006 

E-38 

29.5 

65 

0.0013 

E-39 

29.5 

65 

0.0004 

E-ltO 

29.5 

65 

0.0019 
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TABLE  12 


typical  WAT"^  pickup  RBSUIiTS  FCR  DDSICai  E 
LINEAR  POLYETHYI£NB  PROJECTOR  CHAROB  CASES 
AFTER  If  WEEKS  CJJ  JAN  CYCLIHG  (MlL-STD-354) 


Case  No. 

loltla].  Weight  of 

Case  and  Silica  Gel 
(sn) 

Pinal  Wei^t  of 

Case  and  Silica  Gel 
(gm) 

Total  Water 
Pickup 
(gm) 

E-lfl 

163.4 

163.4 

0.0 

E-42 

166.8 

167.0 

0.2 

E-43 

168.5 

168.8 

0.3 

E-44 

168.6 

169.0 

0.4 

E-45 

169.0 

169.6 

0.6 

E’46 

167.8 

168.3 

0.5 

E-47 

165.4 

165.6 

0.2 

E-48 

168.1 

168.4 

0.3 

E-49 

167.5 

167.8 

0.3 

E-50 

164.9 

165.4 

0.5 
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TAELS  13 

SUGCQSTED  ZNJBCTICW  MOLDINO  CYCLE  FOR 
LINEAR  FOLYETHYIENB  MOLDING  MMTSIIAL 

Material  Used:  Marlex  6o:i5>  density  0.960  giii/cm3;  M.  I.  1.5  dg/ndn. 
Heating  Cylinder  Teinperature :  Top  S10*C;  bottom  230*C. 

Mold  Temperature:  24.0*C 
Injection  Baa  Pressure:  1265  Kg/cm^ 

Injection  Ram  Forward  Tine :  20  sec 
Holding  Time:  25  sec 

Equipment:  Watson-Stillman  350  gm,  in-line  piston  type  injection  press. 
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